###### Strengths and limitations of this study

-   This study is the largest, population-based, prospective birth cohort study in Palestine, which includes both Gaza and West Bank hospitals.

-   All singleton pregnant women aiming to give birth vaginally in the six study hospitals were included, reducing the risk for selection bias.

-   The main limitation of this study was the large proportion of missing data on mode of deliveries in one of the study hospitals. The missing data were expected to be random and therefore not influencing the exposure--outcome associations studied.

-   Data on diabetes before and during pregnancy were not registered accurately and could therefore not be used for analyses.

-   There was an inaccurate registration of maternal weight and place of residence in some hospitals.

Introduction {#s1}
============

Caesarean section is one of the most common surgical procedures worldwide.[@R1] The rate of caesarean section has increased globally from 7% in 1990 to 19% in 2014.[@R2] This increase in caesarean section rates is, however, not associated with improved outcomes for mothers and newborns.[@R3] Although delivery by caesarean section is considered safe, it is associated with adverse short-term as well as long-term consequences for mothers and children.[@R4] The most worrying rise in caesarean section rate is therefore seen among healthy primiparous women with singleton pregnancies at term, who were having a low risk of caesarean section. This rise was significantly higher in women who underwent induction of labour.[@R5]

Despite international evidence-based guidelines for indications of caesarean section, the caesarean section rates vary between countries (from 5% in Sub-Saharan Africa to around 40% in Latin America) and even between hospitals within the same countries.[@R2] A study found that different caesarean section rates in National Health Service (NHS) trusts in the UK were mainly restricted to emergency caesarean section and not to planned caesarean sections.[@R6] Another study reported that differences in maternal or fetal risk factors do not explain the variations in caesarean section rates.[@R7] Healthcare professionals\' decision to perform caesarean section is known to be influenced by cultural factors, legal liability as well as medical evidence.[@R8]

In Palestine, two previous studies on caesarean section rates have been published.[@R9] A study from Makassed Charitable Hospital in East Jerusalem, including 6804 women, showed that the caesarean section rate increased from 9.4% to 14.4% between 1993 and 2002.[@R10] Another study in 2006, using data from the Palestinian Family Health Survey of 6113 women from Gaza and the West Bank, reported an increase in caesarean section rates from 6.0% in 1996 to 14.8% in 2006.[@R9] Both studies lacked information on potential confounders. According to the Palestinian Ministry of Health in 2015, the overall caesarean section rate was 23.2%.[@R11] Since these studies were published, the political situation in the occupied Palestinian Territories has become more challenging given the siege on Gaza, which was recently reported to influence health services.[@R12]

The main aim of this study was to explore any differences in rates and odds for emergency caesarean section among singleton pregnancies in six governmental hospitals in Palestine.

Methods {#s2}
=======

The data were obtained from a population-based birth cohort study in six Palestinian governmental hospitals from 1 March 2015 until 29 February 2016. Three hospitals (1, 2 and 3) were located in Gaza and three (4, 5 and 6) in the West Bank. All hospitals were teaching hospitals except one (Hospital 2). Teaching hospitals in Palestine have educational programmes for health personnel, such as nurses, midwives and medical doctors. All were referral hospitals, except one (Hospital 1). Referral hospitals in Palestine receive patients from other governmental or private hospitals in the neighbouring areas. Hospital 1, being non-referral, was the only one without a maternal intensive care unit.

All women planned for vaginal delivery were included in the study. Women planned for elective caesarean section, those with two or more previous caesarean sections, multiple gestations and those with missing information about the actual mode of delivery were excluded from the study sample (see online [supplementary figure 1](#SP1){ref-type="supplementary-material"}).
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Data collection and entry {#s2a}
-------------------------

A case registration form, developed by Palestinian and Norwegian obstetricians and midwives, was used to collect data on maternal sociodemographic, antenatal obstetric characteristics and mode of delivery prospectively.[@R13] Before the data collection started, research teams in each hospital were established, comprising the heads of obstetric departments, medical doctors and midwives working in the labour wards. The case registration form was filled in by doctors and midwives attending the births. The registered data were entered by research teams into a tailor-made version of District Health Information Software 2 (DHIS 2, V.2.24). DHIS 2 has been created by the Department of Global Infrastructure at the University of Oslo. It is a free, adaptable web-based open-source information system tool developed with support from the Norwegian Agency for Development. Data were transferred from DHIS 2 to be stored in Service for Sensitive Data (TSD) platform, which is developed and operated by the University of Oslo for researchers to collect, store, analyse and share sensitive data in compliance with the Norwegian regulations regarding individuals' privacy (tsd-drift\@usit.uio.no).

Risk factors {#s2b}
------------

Data on maternal pre-pregnancy weight and height were obtained from the mother and child health handbook, and if the booklet was unavailable, the medical teams obtained this information by asking the women.

Maternal age was categorised into 5-year age groups ([table 1](#T1){ref-type="table"}). Place of residence was dichotomised into camp or urban--rural area. Maternal education was categorised into three groups according to length of education ([table 1](#T1){ref-type="table"}). Pre-pregnancy body mass index was categorised according to the WHO classification: ≤18.5, 18.5--24.9, 25.0--29.9 and ≥30.0 kg/m^2^.[@R14] Mode of delivery was dichotomised into vaginal (normal and assisted vaginal) and emergency caesarean section.

###### 

Sociodemographic characteristics of the study population (N=32 321)

                       Gaza          West Bank     P value\*                                               
  -------------------- ------------- ------------- ------------- ------------- ------------- ------------- ---------
  Maternal age                                                                                             
   ≤20                 519 (11.8)    472 (9.9)     1823 (17.3)   839 (15.2)    380 (10.5)    305 (11.3)    \<0.001
   21--25              1669 (37.9)   1570 (32.9)   4058 (38.5)   1845 (33.5)   1367 (37.9)   1067 (39.6)   
   26--30              1230 (28.0)   1440 (30.2)   2616 (24.8)   1401 (25.4)   1021 (28.3)   708 (26.3)    
   31--35              628 (14.3)    818 (17.2)    1293 (12.3)   849 (15.4)    562 (15.6)    395 (14.7)    
   36--40              285 (6.5)     369 (7.7)     590 (5.6)     481 (8.7)     218 (6.0)     179 (6.6)     
   \>40                69 (1.6)      98 (2.1)      158 (1.5)     98 (1.8)      58 (1.6)      40 (1.5)      
   Missing             274           128           311           6             20            64            
  Place of residence                                                                                       
   Urban/rural         3636 (84.4)   4640 (97.0)   6333 (58.8)   5498 (99.7)   3516 (97.2)   2548 (93.6)   \<0.001
   Camp                673 (15.6)    144 (3.0)     4436 (41.2)   14 (0.3)      100 (2.8)     175 (6.4)     
   Missing             365           111           80            7             10            35            
  Education, years                                                                                         
   ≤9                  553 (11.8)    190 (3.9)     448 (4.1)     839 (15.2)    534 (14.7)    1111 (40.3)   \<0.001
   10--12              2791 (59.8)   2885 (59.0)   6995 (64.6)   3075 (55.8)   1748 (48.2)   954 (34.6)    
   ≥13                 1327 (28.4)   1818 (37.2)   3389 (31.3)   1598 (29.0)   1342 (37.0)   692 (25.1)    
   Missing             3             2             17            7             2             1             
  Body mass index                                                                                          
   ≤18.5               2 (0.0)       2 (0.0)       3 (0.0)       4 (0.1)       4 (0.1)       1 (0.1)       \<0.001
   18.5--24.9          514 (12.3)    393 (8.1)     533 (4.9)     978 (17.9)    766 (21.3)    344 (18.6)    
   25--29.9            2400 (57.5)   2811 (58.0)   2325 (21.6)   2597 (47.4)   1711 (47.5)   980 (53.0)    
   ≥30                 1256 (30.1)   1638 (33.8)   7915 (73.5)   1898 (34.7)   1118 (31.1)   523 (28.3)    
   Missing             502           51            73            42            27            910           

\*P value from χ^2^ test is used to test the difference between hospitals.

Parity was dichotomised into primiparous and parous women. Primiparous women have had no previous delivery, whereas parous women had one or more previous deliveries. Previous caesarean section was dichotomised into no/yes. Number of antenatal visits was categorised into four groups: \<3, 4--7 and ≥8 visits. In vitro fertilisation treatment was dichotomised into no/yes. Hypertensive disorder, which included hypertension before as well as during pregnancy and pre-eclampsia, was dichotomised into no/yes. Induction of labour, by misoprostol or balloon catheter, was dichotomised into no/yes. Unknown information of hypertensive disorder and induction of labour were considered as no disorder/induction.

Outcomes {#s2c}
--------

The primary outcome was the adjusted ORs of emergency caesarean section among singleton pregnancies for five Palestinian hospitals as compared with the reference (Hospital 1).

Emergency caesarean section covered a wide range of clinical situations from an immediate threat to the mother or baby to conditions requiring early delivery. The criteria for emergency caesarean section in this study reflect Lucas urgency classification one, two and three.[@R15]

Statistical analysis {#s2d}
--------------------

Descriptive analyses were conducted for the baseline characteristics of the women. To assess differences by hospitals, comparison of proportions was tested by χ^2^ test, differences in means by one-way analysis of variance and differences in median by Kruskal-Wallis test.

In order to study the effect of the hospital on the odds of emergency caesarean section, logistic regression analyses were applied, stratified according to parity. Sociodemographic characteristics (age, place of residence, education, body mass index) and antenatal obstetric characteristics (number of children alive, previous caesarean section, number of antenatal visits, in vitro fertilisation treatment, hypertensive disorder and induction of labour) were included as potential confounders. Three separate models were performed. Model 1 assessed the influence of sociodemographic characteristics, Model 2 antenatal obstetric characteristics and Model 3 included both sociodemographic and antenatal obstetric characteristics combined. The strength of the association between each variable and the odds of emergency caesarean section was estimated by ORs with 95% CIs. Due to low numbers in categories, ≤18.5 and 18.5--24.9 kg/m^2^ of body mass index, they merged into one group in regression analyses. The proportion of missing data was low (\<5%); therefore, multiple imputation was not considered.

Multicollinearity of independent variables was checked via the variance inflation factor statistic. For primiparous women, education had to be excluded due to multicollinearity. We found no multicollinearity among parous women. Interaction between hospital and the adjusting variables were explored by entering product terms, one at a time, into the model. Interactions with P \<0.001 were reported in the text.

P values \<0.05 were considered statistically significant. All statistical analyses were performed using SPSS V.22 (SPSS, Chicago, Illinois, USA).

Results {#s3}
=======

During the study period, 35 109 women gave birth. In total, 32 321 singleton pregnant women were planned for vaginal birth and included in this study. Of these women, 2932 (9.1%) were delivered by emergency caesarean section.

Significant differences were found between the hospitals for maternal age, place of residence, education and body mass index, all P values \<0.001. Hospital 3 had the largest proportion of the youngest women giving birth with 17.3% being 20 years old or younger. In contrast, Hospital 2 had the largest proportion of the oldest women delivering, where approximately 2% were aged 40 years or more.

There were significant differences between hospitals regarding women living in refugee camps ranging from 0.3% in Hospital 4 to 41.2% in Hospital 3. Almost 60% had between 10 and 12 years of education, ranging from 34.6% in Hospital 6 to 64.6% in Hospital 3. More than 80% (27 172) of the women had a body mass index ≥25 kg/m^2^ ([table 1](#T1){ref-type="table"}).

[Table 2](#T2){ref-type="table"} describes the antenatal obstetric characteristics of all births. About 25% of women were primiparous. Furthermore, women in Hospitals 4 and 5 had significantly more induction of labour than other hospitals ([table 2](#T2){ref-type="table"}). There were significant differences in hypertensive disorders between hospitals ranging from 0.9% in Hospital 6 to 4.4% in Hospital 3. The numbers of antenatal visits varied between hospitals. The women in Hospitals 1, 2 and 3 in Gaza had around five antenatal visits (SD 2.0; range 0--24) compared with nine (SD 2.9; range 0--29) in Hospitals 4, 5 and 6 in the West Bank ([table 2](#T2){ref-type="table"}). Less than 1% of women in all hospitals had undergone in vitro fertilisation treatment.

###### 

Antenatal obstetric characteristics of the study population (N=32 321)

                                                          Gaza          West Bank     P value                                                   
  ------------------------------------------------------- ------------- ------------- --------------- ------------- ------------- ------------- -----------
  Parity                                                                                                                                        
   Primiparous                                            1072 (22.9)   1223 (25.0)   2846 (26.2)     1217 (22.1)   1002 (27.6)   749 (27.2)    \<0.001\*
   Parous                                                 3600 (77.1)   3672 (75.0)   8001 (73.8)     4302 (77.9)   2624 (72.4)   2008 (72.8)   
   Missing                                                2             0             2               0             0             1             
  No of children alive among parous women, median (IQR)   2 (2)         2 (3)         1 (3)           2 (3)         1 (3)         1 (3)         \<0.001†
  Previous caesarean section among parous women                                                                                                 
   0                                                      3419 (95.0)   3393 (92.4)   7161 (89.5)     3704 (86.1)   2295 (87.5)   1869 (93.1)   \<0.001\*
   1                                                      181 (5.0)     279 (7.6)     840 (10.5)      598 (13.9)    329 (12.5)    139 (6.9)     
  No of antenatal visits, mean (SD)                       5.12 (1.97)   5.75 (1.98)   5.53 (1.97)     9.06 (3.06)   8.60 (2.16)   9.64 (3.42)   \<0.001†
  No of antenatal visits                                                                                                                        
   ≤3                                                     947 (20.3)    181 (3.7)     1358 (12.5)     221 (4.0)     84 (2.3)      103 (3.7)     \<0.001\*
   4--7                                                   3171 (67.9)   3783 (77.4)   7334 (67.7)     1068 (19.4)   677 (18.7)    439 (16.0)    
   ≥8                                                     553 (11.8)    923 (18.9)    2146 (19.8)     4212 (76.6)   2859 (79.0)   2209 (67.1)   
   Missing                                                3             8             11              18            6             7             
  In vitro fertilisation treatment                                                                                                              
   Yes                                                    26 (0.6)      13 (0.3)      35 (0.3)        32 (0.6)      19 (0.5)      14 (0.5)      \<0.043\*
   No                                                     4476 (99.4)   4809 (99.7)   10 507 (99.7)   5471 (99.4)   3592 (99.5)   2723 (99.5)   
   Missing                                                172           73            307             16            15            21            
  Hypertensive disorder                                                                                                                         
   Yes                                                    155 (3.3)     147 (3.0)     473 (4.4)       158 (2.9)     68 (1.9)      26 (0.9)      \<0.001\*
   No/unknown                                             4519 (96.7)   4748 (97.0)   10 376 (95.6)   5361 (97.1)   3558 (98.1)   2732 (99.1)   
  Induction of labour                                                                                                                           
   Yes                                                    373 (8.0)     549 (11.2)    1424 (13.1)     1027 (18.6)   601 (16.6)    324 (11.7)    \<0.001\*
   No/unknown                                             4301 (92.0)   4346 (88.8)   9425 (86.9)     4492 (81.4)   3025 (83.4)   2434 (88.3)   

\*P value from χ^2^ test is used to test the difference between hospitals.

†P value from analysis of variance is used to test the difference between hospitals.

Significant differences in the prevalence of emergency caesarean section between hospitals were observed, for primiparous as well as parous women. Among primiparous women, the prevalence was 12.4%, ranging from 5.8% in Hospital 1 to 22.6% in Hospital 6. Likewise, for parous women, the prevalence was 7.9%, ranging from 4.8% in Hospital 1 to 13.1% in Hospital 6 ([table 3](#T3){ref-type="table"}).

###### 

Prevalence of emergency caesarean section in the study hospitals

  ------------------------------------------------------------------------------------------------------------------------
                                Gaza         West Bank    P value‡                                               
  ----------------------------- ------------ ------------ --------------- ------------ ------------ ------------ ---------
  Emergency caesarean section   \% (n)\*     \% (n)\*     \% (n)\*        \% (n)\*     \% (n)\*     \% (n)\*     

   All women                    5.0\         8.0\         9.4\            7.4\         12.4\        15.7\        \<0.001
                                (235/4674)   (391/4895)   (1015/10 849)   (409/5519)   (450/3626)   (432/2758)   

  Parity                        \% (N)†      \% (N)†      \% (N)†         \% (N)†      \% (N)†      \% (N)†      

   Primiparous women            5.8\         10.9\        12.8\           10.7\        15.0\        22.6\        \<0.001
                                (62/1072)    (133/1223)   (365/2846)      (130/1217)   (150/1002)   (169/749)    

   Parous women                 4.8\         7.0\         8.1\            6.5\         11.4\        13.1\        \<0.001
                                (173/3600)   (258/3672)   (650/8001)      (279/4302)   (300/2624)   (263/2008)   
  ------------------------------------------------------------------------------------------------------------------------

\*N=number of emergency caesarean section/total number of deliveries in the hospital.

†N=number of emergency caesarean section/total number of deliveries among women group in the hospital.

‡P value from χ^2^ test.

Among primiparous women, the ORs for emergency caesarean section differed by hospital ([table 4](#T4){ref-type="table"}). Hospital 1 had the lowest prevalence of emergency caesarean section and was thus considered the reference hospital. The largest difference was found for Hospital 6, crude OR 4.75 (95% CI 3.49 to 6.46). When adjusting for potential confounders, the ORs for different hospitals were reduced, but still statistically significant ([table 4](#T4){ref-type="table"}, model 3). When checking for interaction, the body mass index modified the effect of hospitals. In Hospital 3, the OR decreased with increasing body mass index (body mass index ≥30: OR 0.31, 95% CI 0.11 to 0.90), whereas the other hospitals had increased ORs with increasing body mass index.

###### 

OR and 95% CIs for emergency caesarean section among primiparous women in the participating hospitals (N=8109)

  --------------------------------------------------------------------------------------------------------------------------
                                     Crude OR\             Model 1\*\            Model 2†\             Model 3‡\
                                     (95% CI)              OR (95% CI)           OR (95% CI)           OR (95% CI)
  ---------------------------------- --------------------- --------------------- --------------------- ---------------------
  Hospitals                                                                                            

   Hospital 1                        Ref                   Ref                   Ref                   Ref

   Hospital 2                        1.99 (1.45 to 2.72)   1.90 (1.34 to 2.70)   1.99 (1.44 to 2.75)   1.87 (1.30 to 2.68)

   Hospital 3                        2.40 (1.81 to 3.17)   2.40 (1.73 to 3.33)   2.43 (1.82 to 3.24)   2.47 (1.77 to 3.46)

   Hospital 4                        1.95 (1.42 to 2.67)   2.33 (1.64 to 3.31)   1.58 (1.11 to 2.25)   1.84 (1.24 to 2.73)

   Hospital 5                        2.87 (2.11 to 3.91)   2.99 (2.12 to 4.22)   2.49 (1.77 to 3.50)   2.53 (1.74 to 3.70)

   Hospital 6                        4.75 (3.49 to 6.46)   4.28 (2.94 to 6.22)   4.11 (2.87 to 5.90)   3.54 (2.29 to 5.47)

  Maternal age (years)               1.12 (1.10 to 1.13)   1.12 (1.10 to 1.14)                         1.12 (1.10 to 1.14)

  Place of residence                                                                                   

   Urban/rural                       Ref                   Ref                                         Ref

   Camp                              1.22 (1.04 to 1.44)   1.32 (1.08 to 1.61)                         1.24 (1.01 to 1.53)

  Education (years)                                                                                    

   ≤9                                Ref                   NA                                          NA

   10 to 12                          0.50 (0.41 to 0.62)                                               

   ≥13                               0.58 (0.47 to 0.72)                                               

  Body mass index (kg/m^2^)                                                                            

   ≤24.9                             Ref                   Ref                                         Ref

   25 to 29.9                        1.15 (0.91 to 1.46)   1.17 (0.92 to 1.50)                         1.12 (0.88 to 1.44)

   ≥30                               1.50 (1.20 to 1.89)   1.41 (1.10 to 1.81)                         1.30 (1.01 to 1.68)

  Antenatal visits (no)              1.07 (1.05 to 1.10)                         1.04 (1.01 to 1.07)   1.04 (1.01 to 1.07)

  In vitro fertilisation treatment                                                                     

   No                                Ref                                         Ref                   Ref

   Yes                               5.93 (3.61 to 9.75)                         6.62 (3.97 to 1.05)   4.64 (2.66 to 8.08)

  Hypertensive disorder                                                                                

   No/unknown                        Ref                                         Ref                   Ref

   Yes                               3.62 (2.75 to 4.77)                         3.95 (2.96 to 5.28)   3.56 (2.61 to 4.86)

  Induction of labour                                                                                  

   No/unknown                        Ref                                         Ref                   Ref

   Yes                               1.49 (1.27 to 1.75)                         1.33 (1.12 to 1.57)   1.32 (1.10 to 1.57)
  --------------------------------------------------------------------------------------------------------------------------

\*Adjusted for sociodemographic characteristics (maternal age, place of residence, education and body mass index).

†Adjusted for obstetric characteristics (antenatal visits, in vitro fertilisation treatment, hypertensive disorder and induction of labour).

‡Adjusted for sociodemographic characteristics (age, place of residence, education, body mass index) and obstetric characteristics (antenatal visits, in vitro fertilisation treatment, hypertensive disorder and induction of labour).

NA, not applicable due to multicollinearity.

A similar trend was found among parous women, but the differences between hospitals were less pronounced compared with primiparous women ([table 5](#T5){ref-type="table"}). After including sociodemographic and antenatal obstetric confounders in the model, the difference between the hospitals was less clear but still statistically significant for all hospitals, except Hospital 4. The strongest risk factor for emergency caesarean section was previous caesarean section (OR 6.26, 95% CI 5.57 to 7.05).

###### 

OR and 95% CIs for emergency caesarean section among parous women in the participating hospitals (n=24 210)

  --------------------------------------------------------------------------------------------------------------------------
                                     Crude OR\             Model 1\*\            Model 2†\             Model 3‡\
                                     (95% CI)              OR (95% CI)           OR (95% CI)           OR (95% CI)
  ---------------------------------- --------------------- --------------------- --------------------- ---------------------
  Hospitals                                                                                            

   Hospital 1                        Ref                   Ref                   Ref                   Ref

   Hospital 2                        1.50 (1.23 to 1.83)   1.48 (1.19 to 1.84)   1.38 (1.12 to 1.70)   1.30 (1.04 to 1.63)

   Hospital 3                        1.75 (1.47 to 2.08)   1.80 (1.48 to 2.20)   1.50 (1.25 to 1.80)   1.53 (1.25 to 1.89)

   Hospital 4                        1.37 (1.13 to 1.67)   1.39 (1.12 to 1.72)   0.87 (0.70 to 1.09)   0.81 (0.64 to 1.04)

   Hospital 5                        2.56 (211 to 3.11)    2.61 (2.11 to 3.23)   1.89 (1.52 to 2.34)   1.70 (1.34 to 2.15)

   Hospital 6                        2.99 (2.44 to 3.65)   2.28 (1.78 to 2.93)   2.66 (2.12 to 3.34)   1.74 (1.32 to 2.31)

  Maternal age (years)               1.05 (1.04 to 1.06)   1.05 (1.04 to 1.06)                         1.07 (1.05 to 1.08)

  Place of residence                                                                                   

   Urban/rural                       Ref                   Ref                                         Ref

   Camp                              1.14 (1.01 to 1.29)   1.24 (1.07 to 1.43)                         1.19 (1.02 to 1.39)

  Education (years)                                                                                    

   ≤9                                Ref                   Ref                                         Ref

   10 to 12                          0.60 (0.53 to 0.68)   0.86 (0.74 to 1.01)                         0.79 (0.67 to 0.93)

   ≥13                               0.52 (0.45 to 0.60)   0.73 (0.61 to 0.86)                         0.62 (0.52 to 0.75)

  Body mass index (kg/m^2^)                                                                            

   ≤24.9                             Ref                   Ref                                         Ref

   25--29.9                          1.25 (1.04 to 1.49)   1.27 (1.05 to 1.53)                         1.30 (1.07 to 1.58)

   ≥30                               1.38 (1.15 to 1.65)   1.23 (1.02 to 1.49)                         1.18 (0.97 to 1.43)

  Children alive (no)                1.02 (1.00 to 1.05)                         1.03 (1.00 to 1.05)   0.90 (0.87 to 0.94)

  Previous caesarean section                                                                           

   0                                 Ref                                         Ref                   Ref

   1                                 6.65 (5.98 to 7.39)                         6.85 (6.12 to 7.65)   6.26 (5.57 to 7.05)

  Antenatal visits (no)              1.07 (1.05 to 1.09)                         1.05 (1.03 to 1.07)   1.06 (1.04 to 1.08)

  In vitro fertilisation treatment                                                                     

   No                                Ref                                         Ref                   Ref

   Yes                               2.69 (1.50 to 4.81)                         2.13 (1.09 to 4.16)   1.98 (0.98 to 3.99)

  Hypertensive disorder                                                                                

   No/unknown                        Ref                                         Ref                   Ref

   Yes                               2.98 (2.48 to 3.57)                         3.18 (2.60 to 3.89)   3.02 (2.45 to 3.73)

  Induction of labour                                                                                  

   No/unknown                        Ref                                         Ref                   Ref

   Yes                               0.91 (0.78 to 1.05)                         0.97 (0.83 to 1.14)   0.95 (0.80 to 1.12)
  --------------------------------------------------------------------------------------------------------------------------

\*Adjusted for sociodemographic characteristics (maternal age, place of residence, education and body mass index).

†Adjusted for obstetric characteristics (children alive, previous caesarean section, antenatal visits, in vitro fertilisation treatment, hypertensive disorder and induction of labour).

‡Adjusted for sociodemographic characteristics (age, place of residence, education, body mass index) and obstetric characteristics (children alive, previous caesarean section, antenatal visits, in vitro fertilisation treatment, hypertensive disorder and induction of labour).

Interactions by hospital were observed for previous caesarean section and for hypertensive disorder among parous women. The OR of emergency caesarean section was 15--17 for women with previous caesarean section compared with no previous caesarean section in Hospitals 2 and 6, whereas the other hospitals had a corresponding OR of 4--8. Furthermore, an OR of 10 was observed for women with hypertensive disorder compared with those without hypertensive disorder in Hospital 1, whereas the other hospitals had a corresponding OR of 2--4 of emergency caesarean section.

Discussion {#s4}
==========

There were notable variations between study hospitals in rate and odds for emergency caesarean section among singleton pregnancies for primiparous and parous women. Compared with the hospital with the lowest prevalence for emergency caesarean section, the crude ORs were increased in all other hospitals by up to almost fivefold for the primiparous and threefold for parous women. The effect of sociodemographic and maternal antenatal obstetrical characteristics in odds for emergency caesarean section is in line with previous research, confirming previous caesarean section, hypertension disorder and in vitro fertilisation treatment as the strongest risk factors for emergency caesarean section.[@R16] So far, this is the largest birth cohort study in Palestine, including 32 321 women, and the first to focus on emergency caesarean section.

Caesarean section may be life-saving for both the mother and the newborn, but overuse of caesarean section does not improve maternal or perinatal health.[@R4] Immediate surgical complications and adverse effects in future pregnancies, such as increased risk of intrauterine fetal demise, preterm delivery, uterine abruption and abnormal placentation (praevia, accreta, increta), are reasons why caesarean section should be performed when clinically indicated only.[@R4] Increasing numbers of repeat caesarean sections increases the risk of severe complications on the individual level. Knowing that a previous caesarean section increases the risk for repeat caesarean section in the next pregnancy[@R20] makes the management of the delivery of a primiparous woman a true challenge in obstetrics.

Large differences in caesarean section rates between hospitals may reflect varying skills and working methods.[@R21] There are few previous studies on differences in caesarean section rates and risk between hospitals within the same country. A large study from England compared 146 NHS trusts, including 620 604 singleton births.[@R6] The study showed that unadjusted rates of caesarean sections among the NHS trusts differed notably, ranging from 13.6% to 31.9%. After adjustment for maternal characteristics, the caesarean section rate still varied from 14.9% to 32.1%. The main differences in caesarean section rates between trusts appeared with emergency caesarean section, ranging from 10.7% to 18.9%, compared with elective caesarean section, ranging from 7.8% to 11.2%.[@R6] The authors suggested that the remaining differences in emergency caesarean section across NHS trusts could be due to lack of precise criteria for indications or differences in management practice, which could also be the case in this study.

Another study conducted in Lebanon included 3846 women with singleton, cephalic, viable full-term pregnancy.[@R21] The study examined the association between caesarean section and maternal characteristics, pregnancy outcome and characteristics of maternity units. They found large variations between two geographical zones of Lebanon. The authors concluded that the variations between zones were due to variations in patients' access to medical care or variations in clinical practice.[@R21] These findings were in line with the findings of this study, but this study focused on the variations between hospitals after adjustment for risk factors.

All hospitals in our study have a neonatal intensive care unit and five of six also have a maternal intensive care unit. Hospital 1 is not a referral hospital and does not have a maternal intensive care unit for the delivering women. Thus, the lowest emergency caesarean section rate in this hospital may reflect a population with lower risk for complications. All six hospitals were governmental and five of the six were teaching hospitals. The non-teaching one, Hospital 2, had no educational programme for the non-specialist doctors, which may lead to less qualified maternal care. However, this did not increase the odds for emergency caesarean section in this hospital.

A previous study from Norway showed that decision-making for caesarean section delivery by consultants lowered the caesarean section rates.[@R22] On call arrangements for each hospital were not explored in this study and the decision-making process for emergency caesarean section may vary across the study hospitals due to varying involvement of a specialist in obstetrics during non-office hours. In some of the study hospitals, a specialist in obstetrics is present in the hospital all the time, whereas in others the specialists are available for consultations only and not present in the hospital during the evening and night. Differences in number of consultations, residents and midwives may also affect the decision-making process. However, numbers of consultant, residents and midwives, reported in the previous study in these hospitals, did not have a consistent effect on emergency caesarean section rates.[@R13]

In Palestine, there are common national guidelines for obstetrics,[@R23] but the practical training of midwives and doctors may vary between hospitals. Given the large differences in odds for emergency caesarean section, these guidelines may be applied differently across hospitals due to differences in skills of medical staff causing different use of caesarean section instead of operative vaginal delivery.[@R24] A study from the UK, including 216 maternity units, examined the variation in caesarean section rates between delivery units. The study concluded that organisational factors and staffing levels, women's preferences for delivery mode and the clinician's attitudes may explain the variations.[@R25] Medical doctors in Palestine are neither insured by their employer nor by the Palestinian Ministry of Health, and may therefore be sued privately if a pregnancy complication occurs. This may also affect their use of emergency caesarean section especially when vaginal births after caesarean section were indicated. It is well known that the decision-makers are affected by their own fear, cultural factors, legal liability and medical evidence.[@R26] Also, the fear of perceived risks for complaints and malpractice litigation is associated with requested caesarean section delivery.[@R27] In Sweden, caesarean section deliveries for non-medical reasons are 18% of all caesarean sections, and this rate increased by 80% from 1990 to 2001.[@R28] Physicians' attitudes are known to influence the parents' choice.[@R26] However, in governmental Palestinian hospitals, maternal request without medical reason is not a justified indication for caesarean section.

Strengths and limitations of the study {#s4a}
--------------------------------------

### Strengths {#s4a1}

The strengths of this study are the population-based approach and the prospective design. The data were collected for research purposes in a prospective manner. All women aiming to give birth vaginally in the six study hospitals were included, reducing the risk for selection bias. A large number of deliveries were included and six different hospitals were compared in Gaza and West Bank for the first time.

### Limitations {#s4a2}

The main limitation of this study was the missing data on some deliveries from March 2015 until December 2015. In five of the six study hospitals, less than 4% of data were missing, but in one hospital, Hospital 6, data were missing for 28% of its deliveries.[@R13] The missing data were expected to be random, not influencing the exposure--outcome associations studied. Data on diabetes before and during pregnancy, known to be associated with increased risk of emergency caesarean section,[@R29] were not registered accurately and could therefore not be used for analyses. Moreover, exclusion for multiple pregnancies may have affected the rate of emergency caesarean sections. Since this is a methodological choice, we consider exclusion of multiple pregnancies to be a minor limitation of the study. Additionally, the effect of pre-pregnancy body mass index increased the odds for emergency caesarean section for primiparous women in hospitals except in Hospital 3, which could be due to inaccurate registration of maternal weight. Furthermore, confusion existed among the data collectors in distinguishing rural from urban place of residence. Thus, place of residence was dichotomised as urban/rural versus camp. One further limitation was a lack of data about hospital specification including available resources or staff shift patterns. However, as all study hospitals are governmental hospitals, it is justified to assume that no great differences exist between the hospitals.

Conclusion {#s5}
==========

Major differences in rates and odds for emergency caesarean section were observed between the six governmental Palestinian hospitals. These could not be explained by differences in the studied sociodemographic or antenatal obstetrical characteristics. These findings may imply that factors related to doctors and their working environments are important in the decision to deliver by emergency caesarean section.
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